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ABSTRACT
Cases of coronary artery spasm secondary to contrast agent use are rarely reported. Herein, we report the case of a 53-year-old
woman who developed chest pain, dyspnea, and bradycardia and quickly become unresponsive after magnetic resonance imag-
ing of the brain. A heart monitor showed ST elevation, and an electrocardiogram showed ST elevations in leads II, III, aVF, V3,
and V4 and ST segment depression in lead I. Urgent left heart catheterization revealed no evidence of obstructive coronary artery
disease or pulmonary embolism. A few days later, she was discharged from the hospital with no symptoms. A type I variant of
Kounis syndrome was diagnosed.
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H
ypersensitivity to a contrast agent can provoke
acute coronary syndromes. Kounis syndrome
(KS), first described in 1991 by Kounis and
Zavras,1 is also known as “allergic angina syn-

drome” or “allergic myocardial infarction.” It is not rare but
is infrequently diagnosed, and its type I variant manifests as
a nonthrombogenic cause of angina that can progress to
myocardial infarction triggered by the release of inflamma-
tory mediators following an allergic or anaphylactic reac-
tion.2 All contrast agents have the potential to cause KS.

CASE PRESENTATION
A 53-year-old woman with a history of renal cell carcin-

oma and recent right nephrectomy was found to have a
metastatic lesion of the left lower lobe lung and was sched-
uled for magnetic resonance (MR) imaging of the brain for
headaches. She had no coronary risk factors or family history
of premature coronary artery disease. After the patient under-
went brain MR imaging without contrast and experienced
no adverse effects, no abnormalities were found, and further
imaging with gadolinium contrast was ordered. Several

minutes after contrast administration, she developed chest
pain and shortness of breath. She quickly became unrespon-
sive and was transferred to a nearby hospital. In the emer-
gency room, her oxygen saturation was 50% and her heart
rate was 40 beats/min. Subsequently, she was given 0.5 mg
of atropine, which increased her heart rate to 100 beats/min.
She was still edematous and unconscious. Intubation was
made difficult by swelling of the tongue and glottis. Her
heart monitor began to show signs of ST elevation. An elec-
trocardiogram showed ST elevations in leads II, III, aVF,
V3, and V4 and ST segment depression in lead I (Figure 1).
Her troponin level increased from 0.015 to 1.12 ng/mL.
Emergent left heart catheterization revealed no evidence of
obstructive coronary artery disease or pulmonary embolism
(Figures 2 and 3).

After ruling out acute coronary syndrome, other possibil-
ities for the patient’s sudden deterioration were considered.
A hypersensitivity reaction to gadolinium was believed to be
the probable cause, especially in the absence of any major
cardiovascular risk factors. After gadolinium administration
was stopped, her ST elevations returned toward baseline
(Figure 4) and her cardiac biomarker levels dropped. The
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patient was treated with dexamethasone in the intensive care
unit. She was extubated after 3 days, transferred to the floor,
and discharged home a few days later. In a follow-up
appointment a week after discharge, she was pain free and
had a normal clinical status.

DISCUSSION
The association of an acute coronary incident with an

allergic reaction following medication administration was
first reported with penicillin in 1950.3 In 1991, Kounis and
Zavras described allergic coronary syndrome.1 KS is defined
as the occurrence of chest pain and hypersensitivity reactions
accompanied by clinical and laboratory findings of classic
angina pectoris, presumably due to the inflammatory media-
tors released during the allergic insult.4 The actual incidence
of KS is undetermined. In a retrospective study, the annual
incidence of severe life-threatening anaphylaxis with circula-
tory symptoms ranged from 7.9 to 9.6 cases per 100,000
persons per year.5 More than 300 cases of KS have been
described following exposure to various substances, including
drugs (antibiotics, anesthetics, analgesics, corticosteroids,
contrast agents, acetylsalicylic acid), insect venom, food, and
drug-eluting stents.6

The pathophysiology of KS is thought to be caused by
coronary artery vasospasm due to the release of vasoactive
mediators secondary to mast cell degranulation. During
mast cell degranulation, several vasoactive compounds and
collagen-degrading compounds are released, resulting in a

powerful vasoconstriction of the coronary arteries. These
mediators may act locally or systemically. Among the
mediators released, the most significant are histamine,
serotonin, and leukotrienes.4,7 Histamine has also been
implicated in the activation of platelets and in triggering
thrombosis. The mast cells in the heart tissue participate
in anaphylaxis and trigger tachycardia, alter ventricular
contractility, and block atrioventricular conduction—all
leading to heart blocks of varying degrees. Renin is also
released during episodes of anaphylaxis and can lead to
heart dysfunction.8 In the case of immediate hypersensitiv-
ity reactions to MR contrast media, the pathophysiological
mechanism is largely unknown. However, an experimental
report suggests that contrast media can induce mast cell
degranulation in vitro.9 Examination of coronary arteries
from patients who died of acute myocardial infarction
revealed that mast cell degranulation was 200 times
higher in areas of plaque rupture or erosion than in
adjacent areas.2

Three variants of KS have been described. The type I
variant occurs in patients with normal or near-normal coron-
ary arteries without predisposing factors for coronary artery
disease; the acute release of inflammatory mediators can
induce either coronary artery spasm or coronary artery rup-
ture. The type II variant is seen in patients with preexisting
atheromatous disease, and the mediator release can induce
either coronary artery spasm or coronary artery spasm
together with plaque erosion or rupture. Finally, the type III
variant is diagnosed in patients with stent implantation who
die suddenly, with histological examination of coronary

Figure 1. Electrocardiogram showing ST elevations in leads II, III, aVF, V3,
and V4 and ST segment depression in lead I.

Figure 2. Coronary angiogram showing (a) mild disease in the middle right
coronary artery and (b) patent coronary arteries with no evidence of stenosis.

Figure 3. (a) Right and (b) left coronary pulmonary angiography showing no
evidence of pulmonary embolism.

Figure 4. Electrocardiogram demonstrating resolution of ST elevations.
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intima, media, or adventitia adjacent to the stent demon-
strating infiltration by eosinophils and/or mast cells. The
type III variant represents either thrombosis in drug-eluting
coronary stents or coronary stent restenosis.10,11

The diagnosis of KS is centered on clinical symptoms
and signs, as well as on laboratory, electrocardiographic,
echocardiographic, and angiographic evidence.9 The thera-
peutic management of KS is challenging because it requires
addressing both the allergic reaction and the subsequent
acute coronary syndrome. Treatment of KS requires thought-
ful use of several frequently used medications. Morphine
should be avoided because it may stimulate histamine release
and exacerbate the pathologic cascade in KS. Beta-blockers
also may potentiate coronary vasospasm if used in an acute
exacerbation of KS due to unopposed alpha-adrenergic
action. Epinephrine, which is used routinely for the treat-
ment of anaphylaxis, should also be cautiously used, because
it may potentially worsen coronary vasospasm and aggravate
coronary ischemia in KS.12
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